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© Jet nozzle cap for dispensing viscous adhesives. 

0 A no2zle (5) fur use with an adhesive spray 
apparatus includes a nozzle having an extended tip 
(40) arrJ an air cap (1C) having a diverging air 
passage (20) terminating at an outlet concentric 
aoout tr>e Dp eno\ An adhesive outlet (45) at the tip 
end is extended beyond the air outlet, Channels (28) 
ror swirling the air in the cap about the noz2le are 
provided in the cap around the no22le. Highly vis- 
cous achesives are sprayed in a uniform pattern 
without adhesive accumulation on the nozzle and 
disruption of pattern, 




FIG. I j," s ) 
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Field of the invention 

This invention relates generally to apparatus 
and methods for dispensing iiqu»d adhesives in a 
Fibrous Spray pattern, and more particularly, :o a 
nozzle and cap for dispensing viscous adhesives in 
a smooth, wide fibrous pattern which does not 
result in accumulation of adhesive materia! cn the 
nozzle cao and deterioration of the spray pattern. 

Background of the invention 

Hot me/t liquid arihe$ives are used in a number 
of different applications throughout industry for ad- 
hering a material to an object or to anotner ma- 
terial Such adhesives are general'y dispensed by 
a gun apparatus through a nozrJe onto the material. 
In some applications, it is sufficient to extrude a 
simple line or bead of adhesive un the material. 
However, in other particular applications, it is desir- 
able to swiii ur disturb tne adhesive Dead oy en- 
gaging it with a flow of pressurized air from jets or 
ulhyr orifices, sucn that the air now swirls or flings 
the adhesive around to create a wide adhesive 
patrem wnicn comprises generally thin overlapped 
fibers or strands of adhesive. 

Adhesive dispensing equipment for creating 
such spray patterns generally includes a dispens- 
ing gun apparatus and at least one gun nozzle 
which i$ coupled to a supply of liquid adhesive by 
an adhesive line and to a supply of pressurized air 
by an air line. In operation, hot me/t adhesive* flows 
through the adhesive line cf the gun to the nozzle 
and is extruded from the nn77te a bead of 
adhesive. Pressurized air is then directed from the 
end of the nnzzlft towsrd the bead of adhesive to 
disturb or move the adhesive bead or otherwise 
control how it is appllGd and sprayed on the sur- 
face of interest. A nozzle cap generally surrounding 
the ncssie hae a particular shape and configuration 
which controls the air and its cooperation with the 
adhesive to achieve the desired spray pattern. 

One way of applying a sprayed pattern of 
adhesive is ig swirl the adhesive in controlled cy- 
cles. In swirled adhesive spray patterns, the pres- 
suii^yU air directed toward the dispensed bead of 
adhesive is controlled to stretch or attenuate the 
Dead into a thin titer or strand and to precisely 
move the strand around in a generally circular 
pattern. The finished pattern of applied adhesive on 
the surface comprises numerous, overlapping cir- 
cles of thin adhesive strands 2S opposed to a 
singular, thick bead of adhesive. One application 
for a swirl technique is the bonding of nonwoven 
fibrous material to a poiyurethene substrate in abi- 
des such as disposable diapers, incontinence pads 
and other related articles- For example. U.S. Patent 
Nos. 4,969.602: RE3S481; 4.9S3.109; 5.026.450. 



5 065.943. and 5.194.115 al! owned by t.ne as- 
signee of the present aopiicaticn. disclose varous 
apparatus and methods for anptynrj hot men the*, 
neoplastic adhesives in overlapping ci-cvlar swirls 

5 of adhesive. 

In the automotive industry, so;vent bas6d adhe- 
Sivess havft traditionally been ucod, for example, to 
join carpet to the interior portion of a door. How- 
ever, in order to overcome som* inherent limita- 

10 tions associated with such solvent based systems. 
The auton-otivc industry is investigating other bend- 
ing systems, such as hot melt achesives. Unfortu- 
nately, attempting to apply hot men aanesives suit- 
able for the automotive industry in a stable pattern 

?s is diffeient than applying hot melt adhesives to 
diapers. 

The typical aares.ves utilized in automotive 
applications are generally thermo-settir.g, poiyure- 
thane adhesives which are particularly viscous, anc 

20 therefore, have different spray properties than the 
various types of hot melt adhesives utilized in otner 
adhesive dispensing applications, such as those 
used in the disposable diaper industry, Therefore, 
while the nozzles utilized to dispense hot men 

2S adhesives for other industries may be adequately 
Suited (or those particular aooiicatinns. rhey may 
net be particularly suited for applying thermo-$et- 
ting polyurethane arihasivfis in a fibrous spray pat- 
tern lor automotive applications. 

30 Spfir.ificaliy. it has been found that spray pat 

terns of viscous polyurethane adhesive generated 
through seme exieting nozzle and cap assemblies 
did not produce a suitable stable pattern. For ex- 
ample, tho pattern of adhesive tended {v shift dur- 

3S ing spraying, and the spray pattern did not remain 
consistent from day to clay. Adcltlonally, it was 
difficult and sometimes impossible to achieve a 
suitably wiUtf adhesive oattern. 

furthermore, with at feast one currently exist- 

*o ing nozzte assembly, tioers o* the spayed adhesive 
material had a tendency to swing up from the 
spray pattern and hit the nozzle, sticking to the 
nozzle and blocking the flow of pressurized air 
utilized to control the spray pattern. Apparently, the 

45 elasticity of th© polyurethane adhesives is higher 
than with traditional hot meft adhesives. The accu- 
mulation of fibers on the nozzle is particularly un- 
desirable because one fiber extending across the 
air flow tends to cause other fibers to accumulate 

so on the nozzle thereby deteriorating and sometimes 
destroying the spray oattern altogether, thus ren- 
dering the noz2le inoperable. 

Accordingly, it is an cbjactivA of the present 
invention to provide a nozzle assembly which pr:>- 

£5 duces a stable spray pattern whan used with poly- 
urethane adhesives and which consistently retains 
its d fined shape and dimensions. 
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it is 9 'urther objec:ive of tne invention io 
produce a spray pattern tnat <s sufficiently wide to 
be practical tor use in various applications and 
particularly automotive applications. 

It is a further objective ot the present invention 
to provide a nozzle which prevents J:bers or 
strands ot adhesive material frorr contacting anc 
slck.ng to ;he nozzle assembly end thereby pre- 
vents shifting or complete destruc;ion ot the spray 
pattern. 

Summary of the Invention 

The present invention adcresses these and 
other objectives by presenting 3 fibor jet nozzle for 
attachment to the 6nd of a dispensing module or 
gun and which produces consistent, wide patterns 
and prevents adhesive fibers from attaching them* 
3e!ves to the nozz'e assembly even when used to 
dispense viscous. thermo-set:ing polyurethane ad- 
hesives. Speui finally, the fiber jet nozzle Of the 
present invention comprises a fluid tip with an 
adhesive Dore formed therein which is seated with- 
in an air cap having an air passage formed therein. 
The Uuid tip extends generally ccaxialty within the 
air cap and through the air passage such that the 
air cap surrounds the nozzle tip and the air pas- 
sage concentrically surrounds tne adhesive bore. 
The bore is separated from the air passage such 
that no mixing of the adhesive and pressurized air 
takes place in the air cap. 

When the nozzle is attached to the end of a 
gun, the fluid tip is coupled to a supply line of 
adhesive such that adhesive may ha rii*pp.ns$d 
through the bore and out of a fluid outlet at th6 end 
of the tip. whiifl the air cap servos to couple the air 
passage to a supply of pressurized air in the gun to 
control the spray pattern of the diepeneed adhe- 
sive. The outlet end of the 3ir passage includes an 
extension section which tlarca conicelly outwardly 
to define a flared air passage outlet end and an air 
oudot. The fiered ai> passage outlet end directs lh« 
turbulent air created by the air passage so that it 
impinges upon the disp$n$t*U adhesive Oead and 
creates a sufficiency wide spray pattern. This re- 
sult in 4 substantial savings OT time and uniform 
application of adhesive to the surface of interest. 
For example, this allows ?cr thm substrates to be 
bound together, such as in the laminating of door 
panels, without the adhesive reading through. 

The nozzle tip extends down through the cen- 
ter of the air passage beyond the flared air pas- 
sage outfet end and beyond the air passage outlet. 
Therefore, the fluid outlet of the adhesive bore is 
beyond the air passage outlet and the bead of 
adhesVe is dispensed from the adhesive Dore be- 
low the air outlet. In a preferred embodiment, the 
length of the adhesive bor6 in tne tip is approxi- 



mately ien (10) times or more greater than the 
inner diamecer of the tip oc-e. The combination of 
tne extended bore, which has a ftjic outlet ex!enc- 
ing beyond the atr passage outlet, and a flared air 
£ passage outfet end creates* a wide pvtarn r.f A.-ihs- 
stve spray which is smooth, stable and consistent. 
The location nf the adhesive bore outtex beyond th© 
air passage outlet prevent? stray f bers and strands 
fmm the adhesive spray pattern from attaching to 
70 the nozzle cap and shifting or completely destroy- 
ing the spray patiern. 

The air passage extension anc, particularly, the 
flared outlet end extends beyond :he uulennusi 
face surface of the ncz2le Tap and beyond the 
to body of the nozzle cap. Therefore, the cutler ot the 
air passage is spaced beyond tne nozzle cap. This 
extension of me air passage away from tne nozzle 
cap body further prevents stray adhesive fibers 
from attaching to the nozzle cap and hanging 
so across the air flow. 

rhe flow of air through the air passage of The 
air cap is diverted by angled channels fcrmed in an 
inner wall of the air cap. Specifically, a seai sector* 
Of the air cap has an inner diameter approximately 
25 the same as the outer diameter of 3 seating portion 
of the fluid nozzle. A seating portion of the nozzle 
sits within the sea; section of the air cap when the 
nozzle cap is assembled. Vertical channels are 
formed within an annular wall defining the seat 
30 section of the air cap. and arijarwir th* nozzle. The 
channels provide a plurality of angied air passages 
around the no7zl* seating portfon to achieve the 
continuous air passage. The angled channels direct 
the pressurised air to strike a gerorally horizontal 
3$ shelf whereupon a turbulent flow of air is created to 
pace through tho flared extension section of the air 
passage. Preferably, all of the channels are angled 
in the same direction and are aiig-ed at 20' frurn 
the vertical direction to create a generally circular 
«o turbulent fluw yf air around the air passage. 

The nozzle of the present invention creates a 
generally fibrous web spray pattern consisting ot a 
targe number of thin, overlapping and randomly- 
orienied adhesive libera when usee with adhesives 
•35 of a particular viscosity, while creating a generaify 
spiatter-type pattern of interconnected adhesive 
droplets and fibers when used with less viscous 
adhesives. 

Therefore, the nozzle cap of the present inven- 
so tion provides a smooth, stable and consistent flow 
pattern and particularly provides a stabie. consis- 
tent pattern with highly viscous and elastic pclyure- 
thane adhesives. The nozzle provides a wide and 
usable spray pattern and prevents stray adhesive 
ss fibers from attaching to the air cap and accumulat- 
ing to shift and destroy the spray pattern. These 
and other advantages will become more readily 
apparent from the following detailed description of 
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a preferred embodiment and Vom ;ne description 
c/ the rjrgwmgs below, 

bnef Description of the Drawings 

5 

Fig. 1 is a disassembled cress-sectional view of 
the nozzle and air cap of the present invention: 
Fig. 2 is an assembled view of tne nczzie and 
air cap; and 

Fig, 3 is a top view of the air cap structure io 
Showing the channeled Rflat of the air cap: as 
seen along line 3-3 cf Fig. t . 

Detailed Description of the invention 

fS 

Referring tg Ha, 1 , the naz7fa assftmhiv * m 

thfl present indention includes an sir cap 10 and an 
aonesive nozzle 12 which is seated w?thir, air cap 

in u <aiu tin 1. 1. .1 1 1. - 

seen in Fig. 2. Air cap 10 and adhesive nozzle 12 so 
have generally circular crnss-sAotions cf varying 
diameters over the lengths ol the cap 10 and 
nozzle 12. anr) $ir cap 10 Extends concentrically 
around adhesive nozzle 12 when the nozzle 12 is 
seated therein. A continuous air pa33age 14 is 2s 
formed within air cap 10 through the entire length 
of tho cop 10 whife an elongated fluiJ Uure 1 6 
extends generally through the center of adhesive 
noczi© 12 and through ih« entire length of tne 
nozzle tip 40. so 

When ncmie 12 is seatea within air cap 1U, tne 
fluid bore 16 extends coaxially within air passage 
14. ana air passage 14 concentrically surrounds 
bore 16. 

As seen in Fig, 2, nozzle assembly 5 is config- 55 
ured to be fitted to the end of an adhesive spray 
gun 17, shown in phantom, such that the air pas- 
sage 14 and fluid bore 16, are coupled to a pres- 
surized air line 19 and fluid adhesive supply line 
21 , respectively, in gun 17. 40 

A suitable spray gun for using the nozzle 5 of 
the present invention with is the Meitex EP 3450 
availaole from Nordson Corporation of Amherst, 
Ohio. 

The nozzle 12 has a threaded section 4t which *s 
is screwed into Ihfi gun 1 7 to a depth defined by 
the rear surface 43 of the annular hexagonal collar 
36 nf the fluid nozzle 12. The cap 10 o held 
around the nozzle by a retaining ring 23, shown in 
phantom in Fig. 2. In oocrot ; on, a bead of adhesive 
is dispensed through bore 16 of nozzle 12 while 
pressurized air pocsco through air passage 14 to 
impinge upon the Dead of adhes-ve. The air swirls 
and ct'ctcheo she adhesive bead to fotm thin fibers 
of adhesive and create a spray pattern for deposit- ss 
ing adhesiv onto a material ur surface of Interest 
(not snown). 



Referring to Fig. i. air passage 14 ha.? an \n\$t 
end 18 ana an outlet enc whicn defines an air 
Outlet 20. Air passage 1 4 starts at a relatively largo 
diameter at iniet end 18 and is reduced down to a 
Smaller diameter at outlet end 20. A fret diameter 
air introduction section 25 is formed in the cap 10 
alnng with an cuter annular flange 22 wnicn s 
gripped oy ring 23 Air introduction section 25 is 
mounted to gun 17 co that air in line 19 i* Luuplea 
to passage 14. The shape and dimensions of sec* 
t'on 2S and annular flange 22 might be mod'fieo 
depending upon the gun configuration. 

Section 25 tapers through a Sioped wall 27 to a 
nozzle seat section 24 formed by a generally verti- 
wai (as orientea in Fig, i) annular wall 29. Nozzle 

portion 2$ uf the nc«le 12 to nr.lrt Ihs nn7?l* j»e 
snown in Fig. 2 and described further hereinbetow. 

- - ww.*-. viiiwtvi wi mo identity pujiwyn ^c, 

defined by surface 31, on the adhesive nozzle 12 is 
approximately the same as inner diameter aimen- 
sion of seat section 24, Therefore, when adhesive 
nozzle 12 is sealed within air cap 10. tnere is a 
relatively secure fit between the cap 10 ard nozzle 
12 to generally center the adhesive bore 16 within 
the air passage 14 of the cap. This ensures a 
uniform now of pressurized air around the dis- 
pensed bead of adhesive when the gun is operat* 
»ng. 

As illustrated in Fig. 2. if the annular wall 29 of 
seat section 24 and the outer surface 31 of nozzle 
seating portion 26 are smooth, the seating portion 
26 would fit somewhat snugly within the nozzle 
seat section 24 and would essentially seal air pas- 
sage 14, blocking air from passing the seat section 
24 and being blown out the air passage outlet 20. 
In the cap of the present invention, however, a 
plurality Of angkd channels 28 (Fig. 3) preferably 
of equal dimensions ar9 formed completely around 
the annular wall 29. The channels 26 open up air 
passages between inner wan 28 and outer surface 

31 of seating portion 26 Cuoh that pressurized air- 
may pass around seating portion 26 of the adhe- 
sive nosalo 12 and travel out the outlet tinu 20 of 
air passage 14 (see Fig. 3). 

At the bottom of seat section 24, tne air cnan- 
nels 28 terminate at a flat, generally horizontal wall 
33. The fiuw of air sulking wan creates air 
turbulence within air passage 14, so that a turbu- 
lent flow ot air travels out of the outlet 20 of 
passage 14 to impinge upon a dispensed bead of 
adhesive from adhesive bore 16 to create a spray 
pattern. The angled channels 28 are preferably ail 
angled in tne same direction and are at the same 
angular orientation such that they extend generally 
parallel with one another. This configuration creates 
a predominantly circular Mow cf turbulent air around 
and through the dispensed beac of adhesive. The 
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angled channels 28 are angled ir a fange of 5 ; to 
50* from the vertical direction defined ty vertical 
reference line 35. end preferably are angled at an 
angle of 20*. 

Below cne seat section 24 and angled channels 
28. the air passage '4 converges inwardly to a 
smarter diameter through sloped wail 3". A«r pas- 
sage 14 then is defined by a straight section 30 
which maintains the smeller aiameiar pctabiisned 
ty sloped wall 37. Straight section 30 operates to 
somewhat stra/ghten the flr.w of 'he turbulent air 
coming from seat region 24 and off of sloped wail 
37. 

Straight section 30 is followed by the outlet 
And 20 of air passage 11, The outlet end 20 flare* 
outwardly in diameter and is defined by wall sur- 
face 39 which dopes outwardly from Lhe straight 
section 30 to air passage outlet 20* Flared outlei 
ond 20 operates to spread U»b lluw of tne turbulent 
air within air passage 14 sue*- that when the arr 
/low impinges upon a dispenses beac or adhesive, 
the developed sp'ay pattern consisting of thin fi- 
oers ano/or droplets or adhesive material is suffi- 
ciently wide to be of practical use in the desired 
achesive applications. 

Flared outlet end 20. when used with viscous 
poiyurethane adhesive, produces a smooth and 
consistent spray pattern swath wnich is wide 
enough for general applications and is particularly 
useful for automotive applications using oolyure- 
thane adhesives such as to adhere a door panel to 
the inside surface of a car door. The sJopao wall 39 
defining the interior of flared outlet end 20 is gen- 
erally angled in a range of 5 • to 65 • , and the w*h 
39 is preferably angled at 20* from the vertical 
direction 35 to produce a smooth and consistent 
Spray pattern with a useful pattern width. In one 
emhnrtiment. with wail 39 angled at 20 • , th© flared 
outlet end 20 increases the diameter cf air passage 
14 to about 1.6 times that of the straight section 
30. 

Ooponding upon parameters suUi as the air 
pressure of the air flow through passage 14 and 
the viscosity and temperature of the dispensed 
adhesive, the width of the soray pattern will vary. 
Accordingly, the angular flare or outlet end 20 may 
be adjusted tc achieve a desirable width to the 
spray pattern. 

Bore 16 is an elongated cylindrical bore having 
a w*oer inlet section 42 which is reduced down to a 
thinner elongated outlet section 44, which prefer- 
ably has a length in the range of 0.2 - i.rj inches 
long. The outlet section 44 of bore 16 extends 
through the length of tip 40 and is operable to 
straighten the Mow of the adhesive as it travels 
through bore 16 to be dispensed from the outlet 45 
of tip 40. 



Tne inner diameter of the adhesive bo'e along 
straight section out!er 44 is preferably in the <-ange 
of .02 to .f0 inrhfi* ?nci more preferably, ic ao- 
proxtmately .05 inches. The length and inner diam. 
5 eter nf hnre cutl&t section 11 io orefcrcbty c»men- 
sioned such that the length to dimeter ratio <VD) 
is approximately io or greater. The L'D «a;ic of i0 
or greater in the adhesive ocre 16. in cooperation 
with the structure of the preset 4 nuzzle, crearss a 
to smooth and consistent spray paf.ern with a usable 
width when dispensing adheslves. and particularly 
when disoensing viscous polyurethane adhesives. 

With feiorence to Fig. 2. to assemble the com- 
pleted noz*e assembly 5. the threaded section 41 
/s uf nuzzle 12 is screwed into gun 17 unbl the top 
surface 43 of collar 36 is flat against bottom sur- 
face b4 ot lhe gun 17. Next, air cap 10 is placed 
over nozzle 12 such that the seat section 24 of air 
cap 10 fits over the seating portion 26 of the nozzle 
*o 12. The air cap 10 is held on a surface 55 of the 
gun t7 by retaining ring 23, secured thereon ar- 
ound annular shoulder 22 of air can 10. The air cap 
10 and nozzle 12 are configured such that when 
assembled, a continuous air passage 14 Abends 
25 through the cap 10. 

As seen in Fig. 2, whan the nozzle is assem- 
bled, the seating portion 26 of no2zie n 2 does not 
completely s«a? within seat section 24 of ai r cap 10 
due to the standoff spacing created by collar 22 of 
.ir thA air cap 10. Thereforo, air cap 10 is offset 
slightly from the nozzle 12 such that an air passage 
58 is formed around nozzle 1$ to comuteie air 
passage 14 from the inlet end 18 of cap 10 to the 
sir paccage outlet end 20. 
35 in the assembled position, the outlet ^5 of the 
tip 40 extends ^eyund the air outlet 20. wnne the 
distance from the adhesive outlet 45 to the air 
outlet Z0 may vary, it is believed that the preterred 
distance is in the range of 02 to .10 inches. 
*u Cap 10 has a flat dispensing face surface 46 

which circles the outlet end 20 of air passage 14 
and the outlet end 45 of the adhesive bore 16. The 
flared end 20 of air passage 14 is partially formed 
by an extension step 48 whicn extends beyond the 
<s face or surface 46 of cap 10. The extension step 
spaces the outlet 20 of the air passage 14 away 
from surface 46 and the body of cap 10. The 
length of extension step 46 is generally in a range 
of .05 to .30 inches and in a preferred flmhodimflnt 
so is approximately .09 inches. 

The spacing of the air passao* onti«r ?fi from 
the nozzle cap body 10 and surface 46 produced 
by extension step 48 further ensures that the vzr* 
bus fibers and strands of adhesive making up the 
55 spray pattern rtn not fling back and stick to fas 
surface 46 or any other portion of noz2'e cap 10. 
Ther forp. the extension st p 46 maintains the 
spray pattern away from air C3p 10 SLCh thet stray 
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adhesive fibers and strands do not gather across 
the outlet 20 ct the air passage 14 ana accumulate 
on the cap 10 !c shift the screy oattem or com- 
pletely block air passage outlet 20 ana destroy the 
spray pattern, Therefore, the nozzle assembly 5 of 
the present invention achieves a smooth spray 
pattern which is consistently deli-sawn rn * surface 
of .nterest. 

To further produce s smooth, consistent spray 
pattern and prevent blockage caused by stray ad- 

nesive fihflrs th© nozzle tip 40 of nosslo 12 is 

dimensioned to extend beyond the outlet 20 of the 
air psssage 14. Specifically, oc* shown in rig. 2. 
when the nozzle 12 and air cap 10 are completely 
assembled into a no2de 5, the outlet 45 of adhe- 
sive bore 16 is spaced away from the outlet 20 of 
oir passage 14, The dispensed adhesive is tnus 
located away from air passage outlet 20 and away 
from U<« lace surface 46 ana the DOOy of air cap 
10. 

Furthermore, tne combination of a flared air 
passage section 39 and the nozzle t'p 40 which 
extends beyond the air passage cutlet 20 produces 
a spray pattern which is wide enough for practical 
applications. As may be appreciated, too narrow of 
an adhesive spray pattern would be somewhat 
analogous to applying adhesive causing bleed 
through and unsightly bulges in the adhered ma* 
teriaie as weft a$ increased spray time to cover the 
necessary areas. 

The nozzle assembly 5 is particularly useful for 
aoplying thermo-scming, sir-cured polyurcthane ac- 
h9Sives having a viscosity in the range of 15,000 to 
30.000 r.fintipois© in a temperature rango between 
250' and 325 For example, thermosetting, 
polyurethane adheeiv© number 08-15 available 
from Sostik Incorporated of Troy, Michigan has 
been utilised in eutomotive adhesive epuiiwatfuns. 
The 98-15 adhesive was utilized with a nozzle 
woombly according to the present invention had a 
viscosity of approximately 22,000 centipoise at 
284 'F. Th» 96-15 adhesive dispensed through the 
nozzle of the present invention provided a useful, 
wide fibrous weo pattern of adhesive containing a 
plurality of small, thin adhesive strands or fibers 
which were generally randomly- oriented with re- 
spect to each other but formed a predominantly 
Circular pattern on the sprayed surface due to the 
predominantly circular motion of the pressurized air 
caused by angled channels 28. The pattern was 
approximately three inches wide when sprayed ac- 
cording to the parameters below: 

BostiK 98-15 Adhesive 

How Rate of Adhesive = 6 grams/ft 2 
Adhesive temperature = 300 * F. 
Air pressure = 40 PSI. 



Air temceraturfi « 3O0 • F. 
Heght of nozzle cap from sprayed suface = 
approximately 6 inches. 

Another pofyurethane adhe Sl ve Lseful in auo- 
« motive appfieatonc produced * suitaoJe spray pat- 
tern in the form cf a splatter pattern of overlapping 
fibers end droplets of adhesive as opposed to the 
multi-strand or fibrous web pattern produceo with 
cohesive 98- iG. Satirically, Bostik poiyurethane 
:g adhesive 97-12, having a viscosity of 16.000 cen- 
tipoise at 284 *F, was apoi.ed according to the 
parameters below and yielded a generally splatter- 
type pattern to tne sorayed surface. 

'fi Sostik 97*12 Adnesive 

Flow Rate of Adhesive = 20 grams/ft. 2 . 

Adhesive temperature = 300 *F. 

Air pressure « 55 PSI. 
20 Air temperature = 350 1 F. 

Height of nozzle cap from sprayed surface = 
approximately 9 inches. 

In each of the aoove examples the adhesive 
was dispensed from a nc^ie assembly wherein: 
25 the length of the nozzle 12 was approximately 

.876 inrhe?; 

the length of the air cap was approx : mate.y 
560 inches; 

the inner diameter cf section 25 was approxi- 
co maiefy .680 inches; 

the inner diameter cf section 24 was approxi- 
mately .054 inches, 

the inner diameter of section 30 was apprcxi- 
mately .135 inches: 
35 the length of section 44 was approximately 

.612 inches; 

the inner diameter of the outlet 20 was approx- 
mate'y .^i 3 inches; and 

the distance between outlets 20 and 45 was 
approximately .05 inches. 

As may be appreciated, other adhesives win 
yield suitable spray patterns either in the form of a 
fibrous web pattern or a splatter-tvoe pattern de- 
pending upon the operating parameters of the 
4$ spray gun and the viscosity and temoerature of thA 
adhesive. 

While the present invention has been illustrated 
by the description of embodiments thereof, and 
while the ernbodimRnts have been described in 
5$ considerable detail, it is net the intention of Ap. 

plicants to r&xtrirA or ir. any way limit the ecop© o : 

the appended claims to such detail. For example, 
thp length of both the air passage ©xtonston anc* 
nozzle tip might be increased to further prevent 
*s adhesiv accumulation on the nozzle cap. Further, 
the L>0 ratio of the fluid bore in the nozzle might 
be adjusted to achieve a particular spray pattern in 
accordance with the principles of the present in- 
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vention. Adciticnai advantages and modifications 
will readily appear to those skilled in the art. The 
invention in its b'oader aspects is therefore not 
limited to the specific details, reoresentative ap- 
paratus and method, and illustrative example 5 
shown anc described. 

Accordingly, departures may be made from such 
details without departing from the spirit or scope of 
Aoolicants' claims. 

Claims 

1. A nozzle assembly (5) for dispensing viscous 
adhesives, said nozzie assembly characterized 

by: 

a nozzle member (12) having an elongated 
tip (40) with an adhesive tjurw (t6) therein 
terminating at an adhesive outlet (45): and 

an air cap (10) for surrounding said nozzle 
member (12) and having an air passageway 20 
(14) therethrough aivergmg outwardly to an air 
outlet (20), 

said adhesive outlet extending beyond 
said air outlet when said nczz'e member and 
cap are operatively mounted together for dis- as 
pensing adhesives. 

2. Apparatus as in claim 1, characterized in that 
said air passageway defines in part a seat 
section (24): ^ 

said nozzle member (12) having a seating 
portion (26) for fitting within Miri seat section 
of said air cap with said adhesive bore and 
said air passage of said air cap being concen- 
trically oriented with respect to each other. as 

3. Apparatus as in claim 2, wherein the air pas- 
sago coal section and nozzle seating portion 
being dimensioned to create when assembled 

an air gap between the no*4*w and air C2p aq 
such that air may pass around said elongated 
tip anu itifuugh the air passage, 

4. Apparatus as in claim 2, wnerem me air pas- 
sage of the air cap includes an annular wall 45 
defining said seat section, said wall defining a 
plurality of channels (28) to create air gaps 
between the wei! and said nozzle seating por- 
tion said channels being oriented at an angle 

in said wall for swirling air when it passes 50 
through said air passage such that air may 
pass around said seating portion while travel- 
ling through the air passage. 

5. Apparatus as in claim 4. wherein said seat ss 
section of said cap includes a flat shelf (33) 
defining a terminus end for said channels, and 
further wherein said air passage includes a 



converging bore (37) expending from said snolf 
toward $aid a.r outlet. 

6. Apparatus as In c.'aim 5, wherein laid air pas- 
SPQft further includes 9 cylindrical bo*e (30) 
extending from said converg ng bore to said 
cutwardly diverging air paccagc at acid air 
outlet (20). 

7. Apparatus as in ciaim 6, wherein said cylin- 
drical bore has an inner diameter <-nj $ a ju d j r 
outlet has an inner diameter which is about 1.6 
times lit© inner diameter or said cylircricaf 
bore. 

8. Apoaratus as in any of the above claims char- 
acterized by the adhesive bore (16) including a 
generally straight section (44) having a length 
and inner diameter, the length of said bore 
straight section being at least ten times greater 
than said inner diameter. 

9. Apparatus as in any of the above claims, 
wherein said air passageway includes an axis 
and an interior surface diverging outwardly ar- 
ound said axis to said air outlet at an anQle in 
a range of 5 * to 95 • with respect to said axis. 

10. Apparatus of any of the above claims, wherein 
said air cap has an end faco (4B) and includes 
an air outlet extension (48) extending beyond 
said end face. 

11. Apporotu3 B3 in any of tn© above claims, 
wherein said nozzle and said air cap are adapt- 
ed for operative muunlmy on a gun indepen- 
dently of each other with said nozzle cooperat- 
ing with said air cap to define in part saia air 
passageway between said nozzle and said air 
cap. 

12. A method of dispensing a spray pattern of fluid 
adhesive from a nozzle having an elongated 
adhesive bore (18) and an air passage (14) 
defined in an air cap (10) about said bore, the 
method characterized by the steps of: 

directing pressurized air intc said air pas- 
sage such that air flows therethrough and is 
disturbed to produce a turbulent air flow* 

directing the turbulent flow of air through a 
flared outlet section (20) of the air passage: 
and 

directing adhasive through said adhnsivfi 
bore 06) and an outlet a* the end of the bore 
(45) at a DCSition located downstream nf sivd 
air outlet (20); 

air from said outlet ngsging said dis- 
pensed adhesive: 
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whereby a uniform soray pattern of adne- 
s.ve is produced without collection of adhesive 
on saitf air cap. 
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